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DETAILED ACTION 



Response to Arguments 

1 . Applicant's arguments with respect to claims 1-3 1 and 33-36 have been considered but 
are moot in view of the new ground(s) of rejection. 



Claim Rejections - 35 USC § 102 
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 8-12 and 16-30 are rejected under 35 U.S.C. 102(e) as being anticipated by 



Kinoshita (US Patent No. 6535537). 
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With respect to claim 8, Kinoshita discloses in Fig. 5B (above) a VCSEL comprising a 
first mirror 6 having a plurality of layers including at least one pair of layers having InP layer 
and an oxidized layer (col. 1, In. 44-47); a cavity proximate to said first mirror; a second mirror 2 
proximate to said cavity; and at least two contacts 20 and 2 1 configured to cause the current to 
flow through at least a portion of the VCSEL. 

With respect to claims 9 and 24, Kinoshita discloses the InP substrate (col. 1, In. 25-29). 

With respect to claim 10, since the applicant fails to further limit the invention by 
providing more structures of the VCSEL, it is inherent for the same structure of the laser would 
provide the same result, which in this case, the output wavelength greater than 1200 nm. 

With respect to claim 1 1 , Kinoshita also discloses the second mirror 2 comprising a 
plurality of layers having at least one InP layer (col. 1, In. 25-29). 

With respect to claim 12, Kinoshita discloses the cavity has at least one quantum well 
(col. l,ln. 30-32). 

With respect to claim 16, Kinoshita discloses in Fig. 5B the VCSEL comprising a 
substrate 1 comprising InP; a first stack of layers 2 formed on said substrate, first stack of layers 
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including one ore more layers of InP; a quantum well region 4 formed on said first stack of 
layers; a second stack of layers 6 formed on said quantum well region; and at least two contacts 
20 and 21 configured to cause current to flow through at least a portion of the VCSEL; wherein 
approximately every other layer of said first stack of layers is at least partially oxidized. 

With respect to claim 23, Kinoshita discloses a method for making the VCSEL 
comprising forming a first stack of layers 2 on a substrate 1, wherein one or more of the layers in 
the first stack of layers are InP layers (col 4, lines 37-39); forming a quantum well region 4 on 
the first stack of layers; forming a second stack of layers 6 on the quantum well region; forming 
at least one trench (filled up with InP layer 9 after oxidizing) through the second stack of layers, 
the quantum well region and the first stack of layers nearly up to the substrate; and oxidizing 
some layers of the first stack of layers via the at least one trench (col. 47-52). 

With respect to claims 17, 19, and 25-26, Kinoshita discloses the some layers of first 
stack of layers 6 comprising InP (col. 1, In. 45-46) and some layers comprising InAlAs (col. 1, 
In. 39). 

With respect to claims 20 and 27, Kinoshita discloses some of layers of the second stack 
of layers comprise InP (col. 1, In. 25-28). 

With respect to claim 21, Kinoshita discloses first and second stacks being DBRs (col. 4, 
In. 50-52). 

With respect to claims 18 and 28, Kinoshita discloses the thickness of each layer of first 
and second stacks of layers is approximately one- fourth of an optical wavelength (col. 1 , In. 25- 
36). It is noted that the claim fails to further limit the invention by not providing the extra 
method for making the wavelength ranging from about 1200nm to 1800nm. It is believed that 
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with the same method steps for making the VCSEL as recited in the previous claims, the output 
wavelength of the VCSEL taught by this prior art would inherently produce the same output. 

With respect to claim 29, see the rejections of claims 1 and 24. 

With respect to claims 22 and 30, Kinoshita discloses oxidizing a layer in the second 
stack of layers 6 for confining current in the laser (col. 1, In. 39-44). 

It is noted that Kinoshita teaches the claimed invention in both Fig. IB and 5B. The 
DBR stack 6 is the same in both figures. 

3. Claims 8-13 and 16-22 are rejected under 35 U.S.C 102(b) as being anticipated by Jewell 
(US Patent No. 5881085). 

With respect to claims 8 and 9, Jewell discloses in Fig. 10 a VCSEL comprising a first 

T 

mirror 230 having a plurality of layers including at least one pair of layers having InP layer and 
an oxidized layer (col. 12, In. 24-28); a cavity proximate to said first mirror (between two 
mirrors); a second mirror 244 proximate to said cavity; and at least two contacts 268 and 266 
configured to cause the current to flow through at least a portion of the VCSEL. 

With respect to claim 10, Jewell discloses the VCSEL has a wavelength greater than 
1200 nm (col. 7, In. 67 to col. 8, In. 1-2). 

With respect to claim 1 1 , Jewell discloses the second mirror 244 comprising a plurality of 
layers having at least one InP layer (col. 12, In. 28-30). Note that the second mirror is the top 
mirror of the reference. 

With respect to claim 12, Jewell discloses the cavity has at least one quantum well 238. 
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With respect to claim 13, Jewell discloses in Fig. 10 second mirror 244 comprises a 
partially oxidized layer 252 for confining current. 

With respect to claims 16-22, Jewell discloses the claimed invention as shown in Fig. 9- 
10 and the whole specification. 

4. Claims 8-10 and 36 are rejected under 35 U.S.C. 102(b) as being anticipated by Jewell 
(US Patent No. 5724374). 

With respect to claims 8-9, Jewell discloses in Fig. 9-10 a VCSEL (identical to Fig. 9 and 
10 from Patent 5881085 except for the reference numbers being changed) comprising a first 
mirror 186/186' having a plurality of layers including at least one pair of layers having InP layer 
and an oxidized layer (col. 12, In. 14-17); a cavity proximate to said first mirror (between two 
mirrors); a second mirror 210/210' proximate to said cavity; and at least two contacts 220 and 
222 configured to cause the current to flow through at least a portion of the VCSEL. 

With respect to claims 10 and 36, Jewell discloses the VCSEL has a wavelength greater 
than 1200 nm and the plurality of layers of the first mriror comprising at least six pairs of layers 
(col. 1, In. 58-67). 

Claim Rejections - 35 USC § 103 



5. Claims 1-7 and 14-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jewell (US Patent No. 5881085, hereinafter is '085). 
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With respect to claims 1-4, Jewell discloses in Fig. 10 (or Fig. 9) a VCSEL comprising a 
substrate 228; an active region 238 situated on the first mirror; a second mirror 244 situated on 
the active region; a first electrical contact 268 situated on the first mirror; and wherein said first 
mirror comprises a plurality of pairs of layers 232 and 234; and one layer of each pair of the 
plurality of pairs of layers is an oxidized layer (col. 12, In. 19-24) except for explicitly teaching 
said one layer has an aluminum content of about 52% before being oxidized. However, Jewell 
discloses the substrate is InP and the oxidized layer comprising at least one of a group 
comprising oxidized InAlAs, InAlAsSb, and AlAsSb and the other layer of each pair is made of 
InP (col. 12, lines 24-30). It would have been obvious to the one having ordinary skill in the art 
at the time the invention was made to provide the aluminum content about 52% so that the those 
oxidized layers can be lattice matched with the InP substrate to prevent cracking or dislocation 
when manufacturing the device. 

With respect to claim 5, Jewell discloses in Fig. 9 said second mirror (top mirror) 
comprises a plurality of pairs of layers and one of layer of at least one pair of the plurality of 
pairs of layers of second mirror comprises InP (col. 12, lines 28-30). 

With respect to claims 6-7, Jewell discloses one layer of at least one pair of the plurality 
of pairs of layers may include InGaAsP (col. 6, In. 45-55) or InAlAs (col. 12, In. 24-30). 

6. With respect to claims 14-15, Jewell ('085) discloses the claimed invention in Fig. 10 and 

■ 

an intra-cavity contact layer 236 situated on the first mirror and second contact 268 on said intra- 
cavity layer except for a first contact on the second mirror and a second contact on the substrate. 
Jewell also teaches in Fig. 9 two contacts, first one 218 is on second mirror and second one 220 
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is on the substrate. It would have been obvious to the one having ordinary skill in the art at the 
time the invention was made to change the locations of the contacts so that the current 
conducting thru the VCSEL can be controlled as desired (col. 12, In. 38-39). 

Claims 31 and 33-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jewell (US Patent No. 5724374, hereinafter is '374). 

With respect to claims 3 1 and 33, Jewell discloses in Fig. 9-10 a VCSEL comprising a 
first mirror 186/186' (bottom mirror) having six or less pairs of layers (col. 1, lines 58-67), 
wherein at least one layer of the first mirror includes InP and one layer of each pair of layers is 
an oxidized layer (col. 12, lines 17-20); a cavity proximate to said first mirror; a second mirror 
210/210' proximate to said cavity; and at least two contacts 220 and 222 configured to cause 
current to flow through at least a portion of the VCSEL. However, Jewell does not explicitly 
teach each oxidized layer in each pair of layers has less than 60% aluminum before being 
oxidized. As stated above, It would have been obvious to the one having ordinary skill in the art 
at the time the invention was made to provide the aluminum content less than 60% so that the 
those oxidized layers can be lattice matched with the InP substrate to prevent cracking or 
dislocation when manufacturing the device. 

With respect to claim 34, Jewell teaches the oxidized layer is formed from material 
comprising InAlAs (col. 6, In. 8-19). 
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Communication Information 



Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to Phillip Nguyen whose telephone number is 571-272-1947. The 
examiner can normally be reached on 9:00 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, MTNSUN HARVEY, can be reached on 571-272-1835. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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